Polynucleotides compensate for impaired T-dependent antibody production induced in C57B1/6 mice by a nucleotide-free diet both in vivo and in vitro, but a mononucleotide-nucleoside mixture is effective only in vivo.
Actions of nucleotides on in vitro humoral immune responses were studied in mice fed a nucleotide-free diet, a nucleotide-free diet plus a mononucleotide-nucleoside mixture or a nucleotide-free diet plus yeast RNA (polynucleotides). Cultured spleen cells from mice fed a nucleotide-free diet produced fewer numbers of antibody-secreting cells in response to a T-dependent antigen, compared with those from controls fed nucleotide-supplemented diets. Immunoglobulin M concentrations in these supernatants were significantly lower in cultured cells from mice fed the nucleotide-free diet or the nucleotide-free diet plus the mononucleotide/nucleoside mixture compared with concentrations in cells from mice fed the nucleotide-free diet plus RNA. Concanavalin A-potentiated cytokine (interleukin-4 and interleukin-5) production by purified T helper cells was also lower in cultured cells from mice fed a nucleotide-free diet than in those from mice fed nucleotide-supplemented diets. In vivo supplementation with the mononucleotide/nucleoside mixture restored impaired in vitro antibody and concanavalin A-potentiated cytokine production in mice fed a nucleotide-free diet. However, addition of RNA to the culture enhanced antibody production in spleen cells from mice of all diet groups. Supplementing the culture with RNA did not enhance mitogen-potentiated cytokine production. This in vitro action of RNA was retained after the removal of oligonucleotides (molecular weight < 1000), but was reduced by modification of bases and cleavage of phosphodiester bonds of RNA. Thus the in vitro action of RNA is mainly attributed to polynucleotides, indicating their potential role in modulation of local humoral immune responses in the body.